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[0007] In the method of the present invention, metals to be 
deposited on the p-layer may be an electrode material such 
as Au, Ni, Pt, In, Cr and Ti . Especially, an alloy 
including at least two of Cr, Ni, Au, Ti and Pt may be more 
preferable in order to provide optimum ohmic contact. In a 
process of metal deposition, the deposited metal layer may 
have any thickness. After carrying out deposition process 
and annealing treatment in a temperature of 500°C, thickness 
of the metal electrode may preferably in a range from 
O.OOlniti to lum. The deposited metal may be scattered in the 
p-layer through this annealing treatment and some of the 
deposited metal is scattered to the outside of the layer, 
resulting in decreasing thickness of the electrode layer. 
By arranging thickness of the electrode to be in a range 
from O.OOlum to l^m after annealing treatment, the electrode 
can preferably be formed translucent. There may be no 
problem when the electrode is formed to have thickness of 
l^m or more, but the electrode having thickness of l^m or 
more tends to have metal color, which is not desirable for 
translucency. Thickness of the electrode may be preferable 
as thin as possible in the above-described range, but when 
the electrode is too thin, contact resistivity becomes 
larger, which is not desirable. So thickness of the 



electrode is more preferably in a range from 0.01|im to 0.2nm. 

[0011] Next, a mask for forming electrode is formed on the 
p-type GaN layer, and 0.03|jm in thickness of Ni is deposited 
on the p-type GaN layer and 0.07|jm in thickness of Au is 
deposited on the Ni layer in a deposition chamber. Al is 
deposited on an exposed portion of the n-type GaN layer. 

[0014] [Embodiment 3] An electrode is formed in the same 
process as in the first embodiment except for that metals 
depositing on the p-type GaN layer is O.Spm in thickness of 
Cr and 0 . 5|jm in thickness of Ni. As a result, 0.7|im in 
thickness of electrode also having translucency is obtained. 
Then the same processes as in the first embodiment is 
carried out, which results in providing a light-emitting 
device which has almost the same luminous output, bias 
voltage, and productivity as that in the first embodiment. 
[0015] [Embodiment 4] An electrode is formed in the same 
process as in the first embodiment except for that metals 
depositing on the p-type GaN layer is 0 . l^m in thickness of 
Pt and O.l^im in thickness of Ti. As a result, 0.07(im in 
thickness of electrode also having translucency is obtained. 
Then the same processes as in the first embodiment is 
carried out, which results in providing a light-emitting 
device which has almost the same luminous output, bias 
voltage, and productivity as that in the first embodiment. 
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(57)Abstract 

PURPOSE: To improve efficiency of outside quantum of 
a light emitting element and to make a gallium nitride 
compound semiconductor layer side a light emitting 



observation surface by forming a translucent electrode 
formed of metal in a surface of a gallium nitride 
compound semiconductor layer doped with p-type 
dopant. 

CONSTITUTION: A wafer which is formed by laminating 
a buffer layer formed of GaN. an n-type GaN layer 2 and 
an Mg doped p-type GaN layer 3 on a sapphire substrate 
one by one is prepared and the n-type GaN layer 2 is 
exposed by etching the p-type GaN layer 3. Then, 0.03p, 
m-thick Ni is deposited on the p-type GaN layer 3 and 
0.07^m-thick Au is deposited on the Ni. Furthermore, Al 
is deposited also on the exposed n-type GaN layer 2. 




After deposition, the wafer is annealed at 500° C for 10 
minutes to acquire an alloy of Ni and Au and a 
translucent property. The wafer is cut to a chip 350|j.m 
square and is mounted on a cup-shaped lead fi-ame as a 
light emitting diode. 
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